General Electric CA Machines 



This is a picture story of the recommended methods employed in field service 
of the General Electric CA refrigerating machines. The pictures are taken from 
an educational film produced by the General Electric Co. It provides a much 
needed better understanding of the operation of this machine and the methods 
employed in diagnosing and correcting troubles. The special design and char- 
acter of the machine demands that 



these instructions be followed very 
carefully. The methods used differ 
quite widely in some instances from 
those employed on other types for 
the same troubles. 



(1) In 1933 General Electric in- 
troduced the CA scaled refrigerating 
machine. With it came the first 
stainless steel evaporators and closed 
condensers. This is the CA-2 Form 
A machine. The CA-1A is similar 
but has a smaller evaporator and box 
top. Form A machines arc easily 
recognized by the evenly spaced con- 
denser tubes and the float valve on 
the box top corner. 



(2) Here is a CA-1 Form B ma- 
chine. There is a corresponding 
CA-2 Form B with a larger evapora- 
tor and box top. Form B machines, 
made during 1934, can be identified 
by the later style condenser . . . and 
by the float valve and its extension 
located behind the condenser. 




(3) Internally, the CA machine is 
different from all other G F. mecha- 
nisms. A rotary type compressor 
handles the extremely low pressure 
refrigerant . . . Methyl Formate. Al- 
most odorless, it is an extremely low 
pressure refrigerant. 
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Non -Condensable Cas does 
not change into a liquid 

In a CA Machine, it may be air, 
or combination of other gases 
formed over a period of years 
from slight moisture in the system 




(4) The pressure in the evapora- 
tor will always be less than atmos- 
pheric; that is, a partial vacuum. 
Also, the higher pressures in the 
case and condenser will often be less 
than atmospheric. If the system is 
opened up when the condenser is 
cool, air will probably flow in, in- 
stead of refrigerant coming out. It 
is important to remember this char- 
acteristic in making adjustments to 
the CA machine. 



(5) We are going to discuss the 
following problems: Non-condens- 
able gas . . . leaks . . . low refrig- 
erant . . . bad oil conditioner . . . 
check valve leak . . . and machines 
that will not run. 

Non-condensable Gas 

First, let’s consider non-condensa- 
ble gas. By definition, non-con- 
densable gas is any gas that docs not 
change into a liquid. In a CA ma- 
chine, it may be air or it may be a 
combination of other gases formed 
over a period of years from a slight 
amount of moisture in the system. 

(6) Collecting in the float valve, 
non-condensable gas restricts opera- 
tion of the valve. Normally, liquid 
refrigerant flows into the float cham- 
ber through tube A. The ball floats, 
raises the needle valve B, permitting 
refrigerant to enter the evaporator 
through tube C. Non-condensable 
gas collects and stays in the upper 
part of the float valve chamber. 



(7) As more and more gas col- 
lects, pressure is built up against the 
liquid refrigerant flowing into the 
chamber. Finally, enough pressure 
is built up to stop the flow entirely. 
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ing of the frost line on the right 
side to a point below the header. 
Then, the frost may drop all the 
way to the bottom; until, finally, 
there will be no frost and no re- 
frigeration. 



(9) A cool float valve is another 
symptom that makes non-condens- 
able gas easy to recognize. This 
is caused by the non-condensable 
gas insulating the float valve shell 
from the warm liquid refrigerant. 



(10) With the machine running, 
place one hand on the float and the 
other hand on the upper part of 
the condenser. If the float is cooler 
than the condenser, you know that 
non-condensable gas has collected. 



(11) In addition to having a low 
frost line and a cool float valve, the 
machine will probably be noisy. 

No Refrigeration 
“No refrigeration” and noise com- 
plaints caused by non-condensable 
gas can be corrected by “bleeding” 

this Hnn r ° m L he system ‘ L"’ 5 *ee 
"in done step by step. 







(12) Heat the machine. This 
raises the internal pressure so that 
it will be above atmospheric and 
air will not be drawn into the ma- 
chine. Use an electric heater in the 
evaporator — 



(13) Or, put pans of hot water 
in the evaporator, and cover the 
condenser. Just don’t let the con- 
denser get hotter than the hand can 
stand. 



(14) Keep the machine running 
all the time so as to maintain an 
outward pressure. Remove the float 
valve cap and the auxiliary sealing 
screw. 



(15) Put light oil in the purging 
screw socket. 
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(16) Open the purging screw 
a crack to check for outward 
sure. If the oil is sucked in, do* 
the purging screw quickly and 
the machine some more. When 
there is outward pressure — 



(17) Bleed for three minutes at 
the proper rate. 



(18) Leave the purging screw 
open about 1/16 of a turn. Bubble 
the non-condensable gas through I 
the oil as fast as possible without 
blowing out all the oil. Another f 
check on the proper rate is by odor: 
With your nose six inches above 
purging screw, the rather sweet 
odor of Methyl Formate should not 
be noticeable. 



(19) The rate of bleeding is very 
important. It must not be too fast 
or refrigerant will be lost. Also 
much of the non-condensable gas 
will remain in the machine. Con- 
tinue to bleed for three minutes, and 
check the rate frequently. 
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(20) Then close the purging 
screw for about one minute. This 
allows the non-condcnsablc and re- 
frigerant in the float to separate so 
that no refrigerant is lost when the 
purging screw is opened again. 



REPEAT 


3 minute* open 


3 minutes open 


1 minute closed 


1 minute closed 


3 minutes open 


3 minutes open 


1 minute closed 


1 minute dosed 


3 minutes open 


3 minutes open 


1 minute closed 


1 minute closed 



(21) Repeat the three minutes 
open, one minute closed, cycle until 
all the non-condensable gas has been 
removed. 




(22) You know all the non-con- 
densable is removed w'hen the float 
Va l v e is warmed to the same tem- 



perature as the condenser. Thirty 
to forty-five minutes of bleeding 
may be required. 




(23) When finished, close the 
purging screw tightly and check for 
a leaf. Do this by putting more oil 
in the purging screw socket and 
watching for bubbles. 




(24) So far, we have covered a 
normal case of non-condensable gas 
trouble in the CA machine. Now 
let’s consider the effect of room tem- 
perature, and machines that stall 
and trip off the overload. 




(25) With some non-condensable 
in the float, the operation of the ma- 
chine in a warm room may be rca- 
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sonahly satisfactory. In a cold room 
the same machine may give consid 
rrahlc trouble. The reason is this: 
in a cold room the internal pressure 
that forces liquid refrigerant into 
the float valve is low. The opposing 
pressure of the non-condensable, 
preventing liquid from entering the 
.* s cnou gh to cause trouble. 
This is one reason for erratic opera- 
tion. 




(26) Sometimes a machine will 
have so much non-condensable gas, 
that it will stall and trip off the 
overload. The problem here is how 
to get the machine hot so that it 
can be bled. 




(27) To do this and to determine 
definitely whether non-condensable 
is the cause of the stalling, put oil 
in the purging screw and open it 

wird 3 CraCk t. thc P rcs sure is out- 
ward, you know ,hc cau* is non- 



condensate gas. The machine 
should be Wed. Let the non-con! 
den sable bleed through the oil until 
the machine can be kept running 
i hen heat it and proceed with the 
normal bleeding instructions. 




(28) Leaks in a CA machine usu- 
ally show up as non-condensable gas. 
Because of the low pressure, air is 
sucked in, instead of refrigerant 
leaking out. Bleed the machine 
completely the first time. If the 
trouble occurs again within a few 
months, there is probably a leak 
Bleed it once more. If no refrigera- 
tion again develops, you know there 
is a leak. A replacement is in 
order. 










(29) A low refrigerant charge is 
usually caused by improper bleed- 
mg. Too much refrigerant has been 
lost. The frost line will be low, 
particularly on the right side of the 
evaporator. However, be sure the 
low frost is not due to non-condcn- 
sablc gas or to a bad oil conditioner. 
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(30) To add refrigerant, use this 
Monitor Test equipment. The gen- 
eral procedure, known as Monitor 
Testing, is the same as for General 
Electric DR machines. 



(31) However, be sure to use 
only Methyl Formate refrigerant. 
It comts in a bottle painted white. 





(32) And heat the machine be- 
fore starting. This prevents air 
leaking into the system. Also you 
can check for non-condensable gas 
and bleed it off if necessary. Then 
shut off the machine while Monitor 
Testing. 



(33) Here is the equipment set 
up on a CA Form A machine. Note 
the special wrench that must be 
used to tighten the adapter nut to 
the float valve purging screw. 
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(34) This shows a CA Form B 
machine being Monitor Tested. 




(35) The oil conditioner is a 
small heater located in the base of 
the machine. Its function is to keep 
high pressure refrigerant from con- 
densing in the base. When it docs 
not heat, the machine will be noisy. 
Also, the frost line will be slightly 
low These symptoms are more no- 
ticeable in cooler rooms. 




«, ( d iL T ° check the oil condition- 
““connect one of its leads at the 



relay and spark it on its terminal 
No spark indicates an open circui," 
A series test lamp can also be used 




(37) Replace the oil conditioner 
by removing the rubber plug in the 
back skirt of the cabinet top. Lo- 
cate the heater leads and pull them 
out. 




(38) A good oil conditioner will 
be hot if the machine has been con- 
nected for any length of time. 




(39) When re-installing, make 
sure the heater goes straight into the 
tube in the base of the machine. 
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(40) Check valve leaks cause par- 
tial refrigeration, low frost, and long 
running time. The check valve A, 
is located inside the machine. If it 
leaks, when pushed up against seat 
B, hot high-pressure refrigerant va- 
por goes back into the evaporator 
during the “off' cycle. 




(41) This leakage can be recog- 
nized by a loud hissing noise right 
after the machine shuts off. 




(42) To correct this leakage, heat 
the machine while it is “off. Then 



turn the machine on and off a few 
times to get a flushing action 
through the check valve chamber. 
A bad leak that cannot be corrected 
in this manner, or by jarring the 
machine, may require a machine 
replacement. 



CA MACHINES THAT WILL 
NOT RUN 

Service like other sealed machines 
Check these parts 
Control 
Relay 
Wiring 

Try to start machine; 

Jarring 
220 volts 



(43) 




(44) When necessary to replace 
a control — 




(45) First, loosen the clamp hold- 
ing the bellows tube to the evap- 
orator; then, straighten the tube. 









(46) Remove the screws holding 
the control to the box top, or the 
condenser on Form B machines. 
Pull out the control and disconnect 
it 





(47) Then remove the control 
completely, with the bellows tube 
coming up through the box top. 



(50) These accessories are used 
to mount the R relay on Form A 
machines — 




j ’ ri,e original starting 



(51) These are used for Form B 
machines. 
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(53) On Form A machines., slip 
the rubber tubing over the wires 
where they come through the box 
top. 



(56) Connect the leads to the 
relay terminals and attach the re- 
lay to the upright bracket with the 
spring clip. 



(54) Install the mounting bracket 
on the box top. Two screws hold 
it. The leads come up through the 
hole in the base. 



(57) On Form B machines bring 
the wires through the hole in the 
accessory back plate. Place the 
turned over edges of the plate 
toward the condenser. 



(52) Remove the locking connec- 
tor from the connecting cord and 
strip the covering from the ends 
of both the leads. 



(55) Break off the small piece of 
the relay cover between the lead 
openings. This gains necessary 
clearance for the wires. 
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(58) Connect the leads to the 
iclay and assemble the relay to the 
back plate with the U bolt, lock- 
washers and nuts. 

"DON'TS" IN SERVICING MODEL 
“CA” GENERAL ELECTRIC UNITS 

\ LL General Electric units using Methyl 
^ Formate as a refrigerant are desig- 
nated by the letters “CA” in the model 
number. This particular model has some 
peculiar characteristics and these “don’ts” 
should be interesting and helpful: 

“Don’t” open purging screw unless the 
refrigerant temperature in the condenser 
is above 88° F. 

“Don’t” open purging screw in a confined 
space or in the presence of a flame. Methyl 
Formate is inflammable. 

“Don’t” open purging screw until a few 

TABLE OF RELAY WIRING INSTRUCTIONS 

""Type and Pom 

MjjWw 



‘Color oi Lead! 

CP eacent Form B, Early Form C. and 
CF23 2A- cycle 

CF Form B and Early Form C 
CF 2* 2»-c>cle 



CE tscept CE 34 and CE 3*0 

CB-34A 

CE-34B 

CE W Later Form* (Not CE-34M) 

CE-34M 

CE 340A 

CE-J40 Later Forma 



CJ 

FBA 

CK 



drops of oil have been placed in the purgi n * 
screw socket and a leak at this p 0 j n ? 
thoroughly checked. If a leak is present 
the oil will be sucked in when the condenser 
is cool (below 88°) and the unit idle 0r 
bubbles will appear in the oil when the con- 
denser is warm (above 88°) and the unit 
running. A leak at this point may usually 
be corrected by opening and closing th e 
purging screw several times. 

“Don’t” open the purging screw more 
than 1/12 of a turn. Opening further may 
result in the purging of refrigerant and not 
the non-condensibles. 

“Don’t” open the purging screw so far 
that the oil previously placed in the socket 
will be blown out 

“Don’t” purge beyond the point where the 
float valve heat equals that of the upper 
condenser coils. 

“Don’t” leave the job until the purging 
screw has been checked for a leak after 
purging. 

“Don’t” try to purge unless condenser is 
hot and machine is running. 

“Don’t” leave purging screw open more 
than two minutes. If float temperature does 
not reach condenser temperature leave 
closed one minute and open again for two 
minutes. Continue this procedure until even 
temperature is obtained. 

FOR GENERAL ELECTRIC CA MACHINES 



3- wire 
^Cable to 


Camming 


R or W or 




G Y B 


W B 


3 1 a 


a a 


3 1 3 


B B 


3 D 3 


a a 


3 0 3 


2 A 


a i s 


3 A 


1 1 3 


3 A 


3 1 3 


2 A 


3 D 3 


B B 


3 1 3 


B B 


3 1 3 


2E A 


3 D 2 


B R 


3 D 3 


B B 


3 1 3 


B B 


3 1 2 


2 A 


3 1 7 


3 A 


3 I 2 


3 4 


9 1 3 


2 4 


3 1 3 


2 4 



3-ora-we 3- or 2- wire 

Cable to Cable to 

Cabinet Top Fan Motor 



*- or 2-wtre 
Cable to 
Cam 



(Conner' Oil Conditioner Lead* to Terminals 2 and 4) 



'£) The black lead of the conner tinf cord is permanently attached to the Mark lead to the cabinet top 
<•> On all CP Form B. early CF Form C. CE .HM CE 34A. CE 34B. and all CB-340 machines, the two-wi 

we ca bine t | 

(Cl On 



— - -- - ---• — ... ..... ... two-wire connecting cord and the three-wire cable to 

the cabinet top come to a ctrcular connector called a "Doughnut connector. * 

(O On early production IKWCP CJ and CE machines (escept CE 34 and 340) the rad and white teada in the three- wire cable to the cabinet top wme 
reversed On these machines, which had Type N relays, the white lead in thi> three- wire cable went to the upper terminal on the overload lection of the 



relay tnstead o ( terminal <3J and the red lead went to terminal <4> instead of to the 

14 hen replacing Type Njrta vi having ‘hw original hook-up with Type R relays, the white lead should go to Type R relay terminal (4) and the red 
*° T.' ** * < 7J l '! rf «erbtees the white lend goes to terminal (2) and the red lead to terminal <41 of the Type R relay 



. machin " ‘I* 57 ,'' ‘I’* lej,d ‘be three- wire cable to the compressor n attached to one of the capacitor terminals On CE-34A 

ft* wh ' u *** d lo ‘be starting winding, the white lead to the (an motor and the Mack lead to the capacitor are connected together 
SL its 00 m * <: bines, the white lead tromthe compressor and the black lead from the capacitor are connected together by a con* 

* b * wh,te l€u,d I™" Uf ompmane and the white lead from the capacitors are connected together by a connector 
' E ' E * r, t > CE-34C machines were wired with the while lead of the cabinet top cable going to terminal (41. the green lead from the cable to terminal <f>« 
and the white connecting cord lead to terminal (4). Later production machines were wired as indicated in the table and replacement relays can be wired 



W-White Lead 



B— Black Lead 



0 — Green Lead 



Y— Yellow Lead 
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Machines 
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170 








172 



Machine t 
CO-1 

Exception: Some CO-1 Machines 

have a Cabinet Light Clroult. 



Black 



White 



Black 

Connecting Ccrd- 



Mam Contact* 



Bi-metallic 
Overload Strip 




Bi-metal 
Compensating Strip 





White 



Mam Contacts 



Bi-metallic 
Overload Strip 



Connecting Cord 



Mam 



Bellows 



Motor 

Runmno Startmm 

Winding Winding 



Metal Glass 



Leads 



Bi-metal 
Compensating Strip 



Machines! 

LK-1B 

LK-E 
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